Introduction
Radiation is widely used in a variety of fields and especially in medical centers. It is known that clinical radiation is necessary for diagnosis. Radiology, nuclear medicine, radiation oncology use radiation for diagnosis and treatment. Radiology department often uses radiation for diagnosis. Computed tomography is a medical imaging technology in radiology department which is used for screening and diagnosis of medical condition. It involves taking numerous x-ray images of a body area or organ and these images are reconstituted into computergenerated pictures [1] . Computed tomography images of organs, bones, soft tissues and blood vessels are typically provided in greater detail than in traditional x-ray machines like that of Rontgen.
Materials and methods
In this study, we have been working at Radiology Department in a hospital which uses computed tomography medical imaging unit (see Fig. 1 ). We have measured Fig. 1 . Used computed tomography. * corresponding author; e-mail: umitkara@sdu.edu.tr radiation doses of radiology patients subjected to computed tomography. We have recorded radiation factors and radiation doses during routine works on radiology with computed tomography. When we carried out the measurements, the patients and the medical staff were in their routine locations. Routine scanning protocols were considered. This routine protocols are computed tomography scanning of the abdomen, head, thorax, cervical and pelvis. The IAEA definitions were adopted for the dosimetric quantities expressed in terms of kerma [2] . The weighted air kerma index C w (see Eq. (1)) has the objective of measuring the air kerma index within the phantoms; the volumetric air kerma index C vol (Eq. (2)) provides the estimate of the dose in a single section; the air kerma-length product P KL,CT (Eq. (3)) provides the air kerma in the whole irradiated area during the acquisition of the tomographic image. We have also adopted the concept of effective dose estimated from P KL,CT as a function of a conversion factor k (Eq. (4), Table I ), depending only on the irradiated body region [3] . The effective dose is basically found from the product of the dose length product and the conversion factor.
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Results
CDTI stands for computed tomography dose index. It is a standardized measure of radiation dose output of a CT scanner which allows the user to compare radiation output of different CT scanners. CTDI vol is obtained by dividing CTDI w by pitch factor. DLP stands for dose length product. DLP is the product of the CTDI vol and the scan length for a group of scans (Table III) . This number can be summed over the entire examination to give an estimate of the total dose. The value is expressed in mGy cm. Pitch is defined as the ratio of the table travel per rotation to the total nominal beam width [4, 5] . Table II shows the com- puted tomography protocols and patients radiation factors and radiation measurement points. Figure 2 shows organ doses, effective doses, gender and risk indices in adult computed tomography. Figures 3 and 4 show comparison between different categories of patients in terms of organ doses, effective doses and DLP in five examined categories abdomen, head, thorax, cervical and pelvis. The quantitative differences were tabulated. The coefficient of variation for effective doses is displayed above the bars for each examination. 
Discussion
Computed tomography scan is an important method of diagnostics. Computed tomography units have become safer over the time, but due to their increased usage and frequency of scans, the radiation exposure is an important public health concern. In most circumstances, the risk to an individual patient of developing a malignant tumor caused by the computed tomography is low and acceptable compared to the substantial benefit, although there is a large uncertainty in risk estimates at these dose levels. Computed tomography usage has increased over the past several years. Computed tomography examinations have also increased, in part due to the increased speed of image acquisition allowing vascular, cardiac, and multiphase examinations, all associated with higher doses. Thus, greater use of computed tomography has resulted in a concurrent increase in the medical exposure to ionizing radiation [6, 7] . Fig. 4 . Body-, age-and gender-specific DLP of computed tomography (male-female).
Conclusions
CT delivers much higher radiation doses than do conventional x-ray imaging. Even though the risk to an individual patient may be small, the increasingly large number of people exposed, coupled with the increasingly high exposure per examination, could translate into many cases of cancer resulting directly from the radiation exposure from computed tomography.
